!

Two gliders move freely on an air track with negligible friction, as shown above. Glider A has a
mass of 0.90 kg and glider B has a mass of 0.60 kg. Initially, glider A moves toward glider B,
which is at rest. A spring of negligible mass is attached to the right side of glider A. Strobe
photography is used to record successive positions of glider A at 0.10 s intervals over a total time
of 2.00 s, during which time it collides with glider B.
The following diagram represents the data for the motion of glider A. Positions of glider A at
the end of each 0.10s interval are indicated by the symbol A against a metric ruler. The total
elapsed time t after each 0.50 s is also indicated.

!
a. Determine the average speed of glider A for the following time intervals.
i. 0.00 s to 0.30 s ii. 0.90 s to 1.10 s
iii. 1.70 s to 1.90 s
b. On the axes below, sketch a graph, consistent with the data above, of the speed of glider A as
a function of time t for the 2.00 s interval.

!

c. i. Use the data to calculate the speed of glider B immediately after it separates from the
spring.
ii. On the axes below, sketch a graph of the speed of glider B as a function of time t.

!
A graph of the total kinetic energy K for the two-glider system over the 2.00 s interval has the
following shape. Ko is the total kinetic energy of the system at time t = 0.

!
d. i. Is the collision elastic? Justify your answer.
ii. Briefly explain why there is a minimum in the kinetic energy curve at t = 1.00 s.

!
A 5-kilogram ball initially rests at the edge of a 2-meter-long, 1.2-meter-high frictionless
table, as shown above. A hard plastic cube of mass 0.5 kilogram slides across the table at
a speed of 26 meters per second and strikes the ball, causing the ball to leave the table in
the direction in which the cube was moving. The figure below shows a graph of the force
exerted on the ball by the cube as a function of time.

!
a. Determine the total impulse given to the ball.
b. Determine the horizontal velocity of the ball immediately after the collision.
c. Determine the following for the cube immediately after the collision.
i. Its speed
ii. Its direction of travel (right or left), if moving
d. Determine the kinetic energy dissipated in the collision.
e. Determine the distance between the two points of impact of the objects with the floor.

!
A 0.1-kilogram block is released from rest at point A as shown above, a vertical distance
h above the ground. It slides down an inclined track, around a circular loop of radius 0.5
meter, then up another incline that forms an angle of 30° with the horizontal. The block
slides off the track with a speed of 4 m/s at point C, which is a height of 0.5 meter above
the ground. Assume the entire track to be frictionless and air resistance to be negligible.
a. Determine the height h .
b.
On the figure below, draw and label all the forces acting on the block when it is at
point B. which is 0.5 meter above the ground.

c. Determine the magnitude of the force exerted by the track on the block when it is at
point B.
d. Determine the maximum height above the ground attained by the block after it leaves
the track.
e. Another track that has the same configuration, but is NOT frictionless, is used. With
this track it is found that if the block is to reach point C with a speed of 4 m/s, the
height h must be 2 meters. Determine the work done by the frictional force.

